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1. INTRODUCTION 

This Final Completion Report has been prepared by Woodard & Curran (W&C) on behalf of the University of 
Massachusetts (UMass) to comply with the requirements set forth in the March 25, 2009 PCB Cleanup and Disposal 
Approval (Approval) under 40 CFR 761.61(a) and (c) issued by the U.S. Environmental Protection Agency (EPA). 
This report concerns the cleanup and disposal of soils classified as PCB remediation waste at the UMass Lederle 
Graduate Research Center (LGRC), located at 710-740 North Pleasant Street on the UMass campus in Amherst, 
Massachusetts.  A Site Locus Map is included as Figure 1-1.  

1.1 BACKGROUND 

The LGRC was constructed in the early 1970’s as a facility for classroom, library, laboratory, and office space. The 
portion of the LGRC subject to PCB remediation consists of a three-story low-rise building (“the low-rise”) and an 
attached 17-story tower identified as Tower A (“the high-rise”).  A photograph of the typical building construction is 
shown below, depicting the south face of the low rise in foreground, and the east face of the high rise in background. 

Certain joint caulking used as part of standard construction practices for masonry buildings and concrete structures 
erected between the 1940’s and late 1970’s is known to have been manufactured with PCBs.  PCBs were added to 
caulking for durability, resistance to degradation, and as a softener/plasticizer for application.  Due to the porous 
nature of concrete and other masonry surfaces, PCBs in caulking may penetrate into adjacent building materials 
during application or over time, may leach and/or weather, and/or may be disturbed during renovations or other 
building work.  As such, PCB-containing caulking may come to be located in adjacent materials, such as concrete, 
other masonry surfaces, or surface soils adjacent to the buildings.   

A building renovation project conducted at LGRC from 2006 to 2008 included façade pressure washing and the 
removal and replacement of the original building expansion joint caulking and window caulking. Samples collected 
during the renovation project detected the presence of PCBs at regulated concentrations in the caulk from the low-
rise and from Tower A, indicating that these buildings were constructed with PCB-containing caulking. Caulk samples 
collected from LGRC Towers B and C did not find PCBs at regulated concentrations, and as such, PCB remediation 
activities did not include these two towers. 
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UMass completed the remediation and decontamination of the PCB impacted building materials at the LGRC 
buildings under a 40 CFR Part 761 approval issued by EPA; however, this approval did not address the cleanup of 
any PCB impacted soils surrounding the buildings.  Specifically, EPA’s June 22, 2007 approval letter stated: 

“Please also note that this Approval does not address cleanup of potential PCB-contaminated soils located within the 
proposed caulking removal areas around the building exteriors.  Following completion of the activities authorized under 
this Approval, UMass shall be responsible for investigating PCB contamination in these areas.  In the event that this 
sampling identifies PCB contamination > 1 ppm, UMass must submit a plan to address the PCB contamination in 
accordance with 40 CFR 761 and in accordance with applicable state, local, and/or other federal regulations.” 

In preparation of this plan submittal, soil characterization sampling was conducted in 2008 and 2009.  Based on 
these results and given the condition stated above, a Self-Implementing Cleanup and Disposal Plan was prepared 
and submitted to EPA on March 4, 2009. 

Previous soil sampling conducted in July 2006 detected PCBs in exceedance of the reportable concentrations set 
forth in the Massachusetts Contingency Plan (MCP; 310 CMR 40.0000).  A Release Notification Form (RNF) was 
submitted to the Massachusetts Department of Environmental Protection (MassDEP) on August 1, 2006, and 
Release Tracking Number (RTN 1-16269) was assigned to the Site.  A Phase 1 Initial Site Investigation and Tier 
Classification was prepared and submitted to MassDEP in July 2007, classifying the Site as a Tier II Disposal Site.  
An Immediate Response Action (IRA) implemented at the Site consisted of installing chain link fencing around soils 
adjacent to the buildings, additional soil sampling, and catch basin sampling and cleaning.  An IRA Completion 
Report was submitted to the MassDEP in February 2008.  A Release Abatement Measure (RAM) Plan was prepared 
to remediate the PCB impacted soils and submitted to the MassDEP on April 9, 2009. 

The soil removal activities were conducted in April-May 2009 under an EPA approved Self-Implementing On-Site 
Cleanup and Disposal Plan (SIP) and MassDEP Release Abatement Measure Plan. The remediation activities 
included the following: 

• Removal and off-site disposal of impacted soils (PCBs > 1 ppm) as bulk PCB remediation waste;  

• Collection of verification samples for PCB analysis; and 

• Final restoration of soil excavation areas to their original ground surface coverings. 

1.2 REPORT OBJECTIVES 

This Report provides a description of the project activities as they were performed in accordance with the 
Notification1 and subsequent PCB Cleanup and Disposal Approval issued by EPA under 40 CFR 761.61(a) and (c) 
on March 25, 2009.  A copy of the Approval is provided in Appendix A.  This Report is being submitted to meet the 
requirements pursuant to Recordkeeping and Reporting Condition 19 as described in EPA’s March 25, 2009 
Approval.

 

1 The “Notification” consists of information submitted by Woodard & Curran on behalf of UMass to satisfy the notification 
requirements under 40 CFR 761.61(a). Information provided was dated March 4, 2009; and, March 5, 2009, March 10, 2009, 
March 11, 2009, March 13, 2009, March 17, 2009, and March 23, 2009 (via email). 
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2. REMEDIAL ACTION IMPLEMENTATION 

This section describes the PCB cleanup and disposal activities conducted at the Site under the Approval, consistent 
with the requirements of 40 CFR 761.61(a) and (c).  Accordingly, PCB-affected soils are identified, described, and 
depicted on site maps that identify sampling locations and remediation areas to provide a cross-reference to data 
summary tables. 

2.1 SITE PREPARATIONS AND CONTROLS 

Prior to initiating the soil excavation, site controls were implemented as described in Section 3.2 of the SIP.  These 
preparations included the development of a Health & Safety Plan, filing notices and certifications with EPA pursuant 
to Conditions 9 and 11 of the Approval (see Appendix A), preparation and submittal of an MCP Release Abatement 
Measure (RAM) Plan, Dig Safe marking and notification, securing perimeter fences around the proposed excavation 
areas, and removal of excessive vegetation and small-diameter trees within excavation areas. 

2.1.1 Public Communications 

The UMass Environmental Health & Safety (EHS) office maintains a project-specific website (located at 
http://www.ehs.umass.edu/PCB-information.htm) to provide interested parties with information on PCBs and the 
remedial actions conducted at LGRC. The EHS office posted copies of the SIP, the Approval, soil remediation activity 
schedules and status updates on this website. Additionally, an informational public meeting prior to SIP 
implementation was held by UMass on April 9, 2009.  Representatives from UMass, W&C, and the remediation 
contractor gave a presentation of the proposed work activities and were available for questions from interested 
parties.  

2.2 SUPPLEMENTAL SOIL CHARACTERIZATION SAMPLING 

As proposed in Section 3.3 of the SIP, 18 additional soil characterization samples were collected in April 2009 to 
supplement the characterization data set gathered by Woodard & Curran from October 2008 to January 2009.  These 
additional samples were collected prior to soil removal in some areas and as excavation progressed in other areas, 
depending on the objective of the data collection.  The complete characterization data set is presented on Figure 2-1, 
and the supplemental analytical results collected in April 2009 are presented on Table 2-1.  Electronic versions of the 
complete laboratory analytical packages for these supplemental samples are provided in CD format in Appendix B. 

A presentation of the results from these supplemental samples is provided in the following sections. 

2.2.1 Horizontal Delineation 

Characterization samples were collected prior to soil removal to complete the delineation of the horizontal excavation 
limits beyond SS62 and SS76, i.e., the only two areas where samples collected 12.5 feet away from the building 
were greater than 1 ppm.  One 0-6” below ground surface (bgs) delineation sample was collected on the southeast 
side of the low-rise at a distance of 15 feet from the building (LGRC-SS82-120, 0.13 ppm), and three 0-6” bgs 
delineation samples were collected on the east side of the high-rise (LGRC-SS81-119, 1.15 ppm; LGRC-SS87-135, 
6.16 ppm; and LGRC-SS88-136, 1.36 ppm) at distances of 15, 20, and 30 feet from the building, respectively.   
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The outcome of this sampling program on the proposed excavation areas was as follows: 

• LGRC-SS82-120:  PCBs ≤ 1 ppm achieved horizontal delineation goal.  Excavation width extended to 15' 
from building along a length from the northern edge of excavation to a southern point halfway between 
SS82 and SS60 (see Figure 2-2).  

• LGRC-SS81-119: PCBs > 1 ppm did not achieve horizontal delineation goal.  Additional sample collected at 
SS87. 

• LGRC-SS87-135:  PCBs > 1 ppm did not achieve horizontal delineation goal.  Additional sample collected at 
SS88. 

• LGRC-SS88-136:  PCBs > 1 ppm did not achieve horizontal delineation goal.  Excavation area expanded to 
include all soils within the fenced area (approximately 23’ x 44’; see Figure 2-2). 

2.2.2 Vertical Delineation in Hot Spot Areas 

Characterization samples were collected as excavation activities progressed to complete delineation of the vertical 
limits of hotspot soils (> 50ppm total PCBs) in five of the six hotspot soil areas; additional samples were not collected 
on the east side of the high-rise because vertical delineation was completed for this hotspot soil area in October 
2008.  Samples were collected from 6-12” bgs to confirm that soils at depths greater than 6” bgs contained PCBs at 
concentrations less than 50 ppm and should be managed as such.  Analytical data confirmed that soils at depths 
greater than 6” bgs in hotspot surface soil areas were less than 50 ppm at all but one location (SS47).  As a result, 
soils beneath 6” bgs in all hotspot soil areas were managed and disposed as < 50 ppm waste with the exception of 
soils in the SS47 area as described in Section 2.3.2.6. 

2.3 SOIL REMOVAL AND VERIFICATION 

The soil removal activities were conducted by Triumvirate Environmental Incorporated (TEI) of Somerville, 
Massachusetts in April-May 2009.  All ambient air monitoring and verification soil sampling activities were conducted 
by Woodard & Curran.  Soil removal activities began on April 14, 2009. 

2.3.1 Methods 

All soil removal areas were marked and confirmed by Woodard & Curran prior to beginning excavation.  TEI primarily 
used a Caterpillar 305CR mini hydraulic excavator for soil removal activities, and occasionally used a Caterpillar 446 
backhoe loader to assist the 305CR.  Soils were live-loaded from the excavation areas into lined 20-yard roll-off 
containers.  If the swing radius of the equipment bucket traveled over soils not scheduled for excavation between the 
removal area and the roll-off container, these soils were covered with clean polyethylene sheeting to protect the area 
in the event that any excess soils fell from the bucket. 

All soil removal was conducted with one operator in the machine and a second man on foot in the excavation area.  
The responsibility of the man in the excavation was to mist soils with a water sprayer as needed, perform finishing 
work with a shovel in corners or sidewalls that were difficult to reach with a bucket, and confirm soil removal depth as 
the excavation progressed.  All TEI and W&C personnel donned disposable plastic booties and Nitrile gloves upon 
entering the excavation areas, and doffed the disposable PPE upon exiting the excavation areas at designated 
locations set up with a polyethylene sheet on the ground and a plastic bag for spent PPE.  A photo of a typical 
excavation area (on the east/northeast side of the low-rise) is provided below. 
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Upon achieving the proposed excavation depth in a given area, post-excavation samples were collected in 
accordance with a modified 40 CFR 761.280 (Subpart O) sampling plan as described in the SIP.  Verification 
samples within excavation areas extending to a distance of 10 feet from the building edge were collected 10 feet 
apart at a distance of 2.5 feet from the building; in each of the two excavation areas that extended to a distance 
greater than 10 feet from the building, additional verification samples were collected on a 10-foot grid.  Discrete 
verification samples were collected as described in the SIP from a depth of 0-3” bgs at the base of excavation, and 
were collected from the top to bottom of exposed soils for sidewalls (e.g., from 3-14” bgs in a 14” deep excavation 
area where the top three inches were covered by pavement at the edge of excavation).   

If initial verification sample results indicated that PCB concentrations exceeded 1 ppm, additional soil removal was 
conducted and additional verification sampling (at an off-set grid) was performed until results confirmed that residual 
PCB levels were ≤ 1 ppm.  Each sample’s area of inference extended the full 10’ width of each 10’ wide excavation 
area, and extended a length on either side to a point halfway between samples (i.e., a single sample with PCBs > 1 
ppm located between two samples with PCBs ≤ 1 ppm in a 10-foot sample spacing pattern would have a horizontal 
length of inference of 10 feet [5 feet on either side]).  Additional removals that occurred in areas other than along 
linear building faces (e.g., in a corner or at a sidewall) were conservatively delineated on a case-by-case basis, as 
described below.  All samples were transferred on ice to Analytics Environmental Laboratory of Portsmouth, New 
Hampshire under standard chain of custody procedures.  Samples were extracted using USEPA Method 3540C 
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(Soxhlet extraction) and analyzed for PCBs using USEPA Method 8082.  Electronic versions of the complete 
laboratory analytical packages are provided in CD format in Appendix B. 

2.3.2 Removal Areas 

Cleanup and disposal of PCB-impacted soils were proposed over an estimated area of 9,950 square feet.  The 
horizontal limits of excavation extended to a distance of 10 feet from the building in most areas and to a greater 
distance in select areas.  Initial excavation depths were proposed to either 14 or 20 inches bgs.  Refer to Figure 2-2 
for the proposed removal areas and depths; this figure has been modified from the proposed soil removal area figure 
included in the SIP (Figure 3-1) to reflect the results of the additional characterization data collected in April 2009.  In 
describing each excavation area in the paragraphs below, the former characterization sample IDs are used to 
describe the general extent of an area, and are not meant to describe actual extents as depicted on the figures. 

2.3.2.1 Southeast Low-Rise 

The initial soil removal extended to a depth of 20” bgs along the south face of the low-rise (approximately SS1 to 
SS6) and to a depth of 14” along the east face of the low-rise (approximately SS7 to SS10).  The width of excavation 
extended to 10’ from the building in all areas except at SS62 where the width of excavation extended to 15’ from the 
building (to SS82).  Soils excavated from the top 6” of material north of SS8 and west of SS62 were managed as 
hazardous waste (PCBs ≥ 50 ppm) in accordance with the SIP.  All other soils from the southeast low-rise, including 
the soils deeper than 6” bgs in the SS8-SS62 area, were managed as non-hazardous waste (PCBs < 50 ppm). 

After initial soil removal activities were completed, 22 verification samples were collected on a 10-foot grid as shown 
on Figure 2-3; this also included a sidewall sample at each of the two short edges of the excavation area.  Upon 
review of the analytical data (Table 2-2), 6 of the 22 samples were reported with PCB concentrations > 1 ppm (1.15 
to 11.2 ppm), and an additional  6” lift of soil was removed in the areas represented by these samples.  The western 
sidewall soils were removed by extending the length of the excavation another 12” beyond its former edge at the 
sidewalk.  New verification samples were collected from these areas at off-set locations as shown on Figure 2-4.  
Each of these six samples was reported with PCB concentrations ≤ 1 ppm, confirming that cleanup levels were met 
in this area.  The final excavation depths and areas at the southeast low-rise are shown on Figure 2-5. 

2.3.2.2 East/Northeast Low-Rise 

The initial soil removal extended to a depth of 14” bgs along the majority of the east/northeast face of the low-rise, 
and to a depth of 20” in two areas (approximately SS13 to SS15 and SS23 to SS25).  The width of excavation 
extended to 10’ from the building in all areas.  Soils excavated from the top 6” of material north of SS23 and around 
the corner beyond SS25 to the end of this removal area were managed as hazardous waste (PCBs ≥ 50 ppm) in 
accordance with the SIP.  All other soils from the east/northeast low-rise, including the soils deeper than 6” bgs in the 
SS23-SS25 area, were managed as non-hazardous waste (PCBs < 50 ppm). 

After initial soil removal activities were completed, 32 verification samples were collected on a 10-foot grid2 as shown 
on Figure 2-3; this also included a sidewall sample at the northern short edge of the excavation, and a sample from 
beneath the generator pad near the southern portion of the area.  Upon review of the analytical data (Table 2-2), 2 of 
 

2 Samples were collected on a 10-foot grid from LGRC-VSS-001 to LGRC-VSS-015; however, the sample location layout was 
inadvertently set at a 12-foot spacing between samples LGRC-VSS-016 to LGRC-VSS-025. This condition was not realized until 
after samples had already been analyzed by the laboratory. 
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the 32 samples were reported with PCB concentrations > 1 ppm (1.76 and 1.79 ppm), and additional soils were 
removed in the areas represented by these samples.  Another 6” of soil was removed from the locations, and new 
verification samples were collected from these areas at off-set locations as shown on Figure 2-4.  Both of these 
samples were reported with PCB concentrations ≤ 1 ppm, confirming that cleanup levels were met in this area.  The 
final excavation depths and areas at the east/northeast low-rise are shown on Figure 2-5. 

2.3.2.3 Northwest Low-Rise 

The initial soil removal extended to a depth of 14” bgs and a width of 10’ from the building along the entire northwest 
low-rise area (approximately SS26 to SS32).  All soils from the northwest low-rise were managed as non-hazardous 
waste (PCBs < 50 ppm) in accordance with the SIP. 

After initial soil removal activities were completed, 17 verification samples were collected on a 10-foot grid as shown 
on Figure 2-3; this also included a sidewall sample at each of the two short edges of the excavation.  Upon review of 
the analytical data (Table 2-2), 5 of the 17 samples were reported with PCB concentrations > 1 ppm (1.13 to 15.5 
ppm), and additional soils were removed in the areas represented by these samples.  Another 6” of soil was removed 
from the four base of excavation locations, and soils were removed at the eastern sidewall by extending the length of 
the excavation another 12” beyond its former edge at the sidewalk.  New verification samples were collected from 
these areas at off-set locations as shown on Figure 2-4.  Each of the five samples was reported with PCB 
concentrations ≤ 1 ppm, confirming that cleanup levels were met in this area.  The final excavation depths and areas 
at the northwest low-rise are shown on Figure 2-5. 

2.3.2.4 West Low-Rise 

The initial soil removal extended to a depth of 14” bgs and a width of 10’ from the building along the entire west low-
rise area (approximately SS33 to SS41).  Soils excavated from the top 6” of material in the two hot spot areas (SS33 
to SS35 and SS39 to SS41) were managed as hazardous waste (PCBs ≥ 50 ppm) in accordance with the SIP.  All 
other soils from the west low-rise, including the soils deeper than 6” bgs in the two hot spot areas, were managed as 
non-hazardous waste (PCBs < 50 ppm). 

After initial soil removal activities were completed, 20 verification samples were collected on a 10-foot grid as shown 
on Figure 2-3; this also included a sidewall sample at each of the two short edges of the excavation.  Upon review of 
the analytical data (Table 2-2), 5 of the 20 samples were reported with PCB concentrations > 1 ppm (1.44 to 32.3 
ppm), and additional soils were removed in the areas represented by these samples.  Another 6” of soil was removed 
from the five locations, and new verification samples were collected from these areas at off-set locations as shown on 
Figure 2-4.  Each of the five samples was reported with PCB concentrations ≤ 1 ppm, confirming that cleanup levels 
were met in this area.  The final excavation depths and areas at the west low-rise are shown on Figure 2-5. 

2.3.2.5 East High-Rise 

The initial soil removal extended to a depth of 14” bgs within an area measuring approximately 23’ x 44’ on the east 
side of the high-rise. Soils excavated from the top 6” of material between SS42 and SS43 were managed as 
hazardous waste (PCBs ≥ 50 ppm) in accordance with the SIP.  All other soils from the east side of the high-rise, 
including the soils deeper than 6” bgs in the SS42-SS43 area, were managed as non-hazardous waste (PCBs < 50 
ppm). 

After initial soil removal activities were completed, 10 verification samples were collected on a 10-foot grid as shown 
on Figure 2-3. Upon review of the analytical data (Table 2-2), 2 of the 10 samples were reported with PCB 
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concentrations > 1 ppm (2.30 and 11.5 ppm), and additional soils were removed in the areas represented by these 
samples.  Another 6” of soil was removed from the two locations, and new verification samples were collected from 
these areas at off-set locations as shown on Figure 2-4.  One of the samples was reported with PCB concentrations 
≤ 1 ppm confirming that cleanup levels were met in this area, but the second sample (LGRC-VSS-137) was reported 
with PCBs at 3.56 ppm.  As a result, an additional 6” of soil was removed from the base of excavation in the LGRC-
VSS-137 area.  Results of the final verification sample collected in this area were reported with PCB concentrations  
≤ 1 ppm (0.284 ppm), confirming that cleanup levels were met in this area.  The final excavation depths and areas at 
the east side of the high-rise are shown on Figure 2-5. 

2.3.2.6 West High-Rise 

The initial soil removal extended to a depth of 14” bgs along the majority of the west side of the high-rise, and to a 
depth of 20” in one area (SS48 to SS49).  The width of excavation extended to 10’ from the building in all areas.  An 
additional 5’ x 8’ isolated soil area on the southwest corner of the high-rise was also excavated to a depth of 14” bgs.  
Soils removed from the top 6” of material in a portion of the hot spot area (SS48 to SS50) and 14” of soils in the hot 
spot area (SS47 to SS48; see Section 2.2.2) were managed as hazardous waste (PCBs ≥ 50 ppm) in accordance 
with the SIP.  All other soils from the west side of the high-rise, including the soils deeper than 6” bgs in the SS48 to 
SS50 hot spot area, were managed as non-hazardous waste (PCBs < 50 ppm). 

After initial soil removal activities were completed, 15 verification samples were collected on a 10-foot grid as shown 
on Figure 2-3; no sidewall samples were collected as each short edge of the excavation terminated at a concrete 
retaining wall.  Upon review of the analytical data (Table 2-2), 1 of the 15 samples was reported with PCB 
concentrations > 1 ppm (5.46 ppm).  An additional 6” of soil was removed from this location, and a new verification 
sample was collected from this area at an off-set location as shown on Figure 2-4.  The new verification sample was 
reported with PCB concentrations ≤ 1 ppm, confirming that cleanup levels were met in this area.  The final 
excavation depths and areas at the west side of the high-rise are shown on Figure 2-5. 

2.3.3 Removal Summary 

The initial set of verification data included 116 primary soil samples.  Analytical results indicated that 94 of these 
samples contained PCBs ≤ 1 ppm.  Additional soil removal was conducted at 21 locations (22 verification samples), 
representing 18% of the soil removal areas. 

The final depth of excavation did not exceed 26 inches bgs in any area of the Site.  Approximately 69% of the area 
(7,360 ft2) was excavated to 14 inches bgs, 25% of the area (2,700 ft2) was excavated to 20 inches bgs, and 6% of 
the area (615 ft2) was excavated to 26 inches bgs.  In addition, approximately 25% of the area (2,700 ft2) was 
removed as hazardous waste soil from the top 6 inches of material, and 3% of the area (300 ft2) was removed as 
hazardous waste soil from the top 14 inches of material.  The removal depths and areas are depicted on Figure 2-5. 

The volume of in-place soils excavated from the Site totaled 535 cubic yards (470 cy non-hazardous waste, 65 cy 
hazardous waste).  This number was calculated given the excavation area (10,670 ft2) and known excavation depths 
in each area as shown on Figure 2-5.  This 535 cubic yard volume is 3.8% greater than the 515 cubic yards 
estimated in the SIP, primarily because of the expanded removal area on the east side of the high-rise.  Given the 
density of soils and slight volumetric expansion expected upon removal from the ground, this figure is consistent with 
the total weight of soils (833.5 tons) as measured at the disposal facilities.  Refer to Section 2.4 for complete disposal 
documentation. 
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2.3.4 Air Monitoring 

Air monitoring was conducted in accordance with the perimeter air monitoring plan included in Appendix D of the SIP.  
Hourly readings were recorded at one background and at least three perimeter air monitoring locations during the soil 
removal activities.  Readings were collected over 30-second intervals at each location using a DustTrak Model 8520 
aerosol monitor.  When excavation activities were conducted near the LGRC building’s air intake locations, at least 
one perimeter monitoring station was located at the air intake.  Other monitoring locations were specifically placed in 
areas of high pedestrian traffic (i.e., crosswalks or building entrances) in order to monitor air conditions in the 
breathing zone of nearby potential receptors.  

There were no instances of visible dust generation from the soil removal area during any site activities, as soils that 
appeared dry on the ground were misted with water prior to removal.  There were no exceedances of the total 
airborne particulate action limit (0.1 mg/m3 above background) during any site activities with the exception of two 
readings collected at location Q on April 27, 2009 during work on the west side of the high-rise building.  However, 
the air monitoring logs indicate that these two readings (0.123 mg/m3 at 12:54 and 0.148 mg/m3 at 14:32) were likely 
caused by exhaust fumes from the nearby excavator and not by dust from the excavation.  Follow-up readings 
collected after the excavator turned away were reported at levels below the action limit (0.039 mg/m3 at 12:55 and 
0.047 mg/m3 at 14:36); as such, no corrective actions were taken. 

A copy of the air monitoring logs and an air monitoring location figure are provided in Appendix C. 

2.3.5 MassDEP Inspection 

During excavation work on April 30, 2009, Catherine Wanat of MassDEP visited the Site to inspect the activities 
being conducted under the MCP RAM Plan submitted to MassDEP.  W&C gave Ms. Wanat a site health & safety 
briefing and general overview of site activities. Theresa Bechta of UMass accompanied W&C and MassDEP on a 
brief site walk and inspection.  Ms. Wanat was generally satisfied with site conditions and made two comments on 
minor issues: 

1) A small gap between two sections of perimeter fence, big enough for pedestrian entry, was tied together 
with a piece of rope; and, 

2) While all full roll-off containers on-site were appropriately closed and labeled with hazardous or non-
hazardous waste labels, the partially-full container that was actively being loaded during MassDEP’s site 
visit was not labeled. 

Each of these issues were remedied immediately (the fence sections were adjusted and correctly braced together, 
and the partially full roll-off was labeled), and Ms. Wanat had no further issues.  These work practices were upheld 
throughout the remainder of soil removal activities on-site.   

A copy of a letter written from UMass to MassDEP regarding the site visit is provided in Appendix D. 

2.4 STORAGE & DISPOSAL 

Storage and disposal activities were completed in accordance with the procedures outlined in Section 3.5 of the SIP.  
All proposed and active excavation areas were secured by perimeter chain-link fencing throughout the duration of the 
work activities.  All soils and other PCB remediation wastes generated in association with removal activities (i.e. 
polyethylene sheeting, PPE) were placed in secure, lined, covered, and marked 20-yard roll-off waste containers that 
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were kept within fence perimeters while on-site if the space was available.  The PCB wastes were managed in 
accordance with 40 CFR 761.65 and marked in accordance with 40 CFR 761.40. 

Filled roll-off containers were transported off-site by Ameritech Environmental Services, Inc. of Eliot, Maine.  Soils 
classified as hazardous waste (≥ 50 ppm PCBs) were transported under manifest to the Chemical Waste 
Management hazardous waste facility in Model City, New York.  Soils classified as non-hazardous waste (< 50 ppm 
PCBs) were segregated for disposal and transported under bills of lading to the Turnkey Recycling and 
Environmental Enterprises (TREE) non-hazardous waste disposal facility in Rochester, New Hampshire.  Six trucks 
(each carrying a single roll-off) delivered a total weight of 95.9 tons of hazardous waste soils to the Model City facility, 
and 39 trucks (each carrying a single roll-off) delivered a total weight of 737.6 tons of non-hazardous soils to the 
TREE facility.  An overall weight of 833.5 tons of material was removed for off-site disposal, with the first load 
shipped on April 17, 2009 and the last load shipped on May 22, 2009. 

Pursuant to Recordkeeping and Reporting Condition 19 of the Approval, copies of all waste shipment records 
including manifests, bills of lading, and certificates of disposal are provided in Appendix E. 

2.5 SITE RESTORATION 

Following completion of the removal activities and verification that the cleanup levels had been met, TEI backfilled all 
soil excavation areas with imported loam from Delta Sand and Gravel of Sunderland, Massachusetts.  Prior to 
delivery, TEI submitted a sample of the loam to Con-Test Analytical Laboratory of East Longmeadow, Massachusetts 
for analysis of volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), PCBs, RCRA-8 
Metals and total petroleum hydrocarbons (TPH).  Upon comparing the data to MCP Method 1 S-1 soil standards, no 
exceedances were found, confirming that the backfill material was acceptable for use on-site.  A summary of the 
backfill analytical data is provided as Table 2-3. 

TEI dismantled the site controls (perimeter fencing) after the excavation was backfilled and compacted to surface 
grade. TEI then restored the ground surface to its original condition (grass, landscaping, etc.). Backfilling was 
finished on May 22, 2009, signifying the official completion date of the excavation activities as the last shipment of 
waste material had already been removed from the Site. A photo of the restored area on the south side of the low-
rise is provided below. 
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3. DATA USABILITY ASSESSMENT 

This data quality and data usability assessment reviews the results of the 18 additional characterization samples (see 
Section 2.2) and 138 post-excavation soil verification samples (see Section 2.3) collected by W&C personnel in April-
May 2009 at UMass.  This precision, accuracy, representativeness, completeness, comparability, and sensitivity 
(PARCCS) parameter evaluation includes an assessment of the parameters and QA/QC samples as they affect the 
usability of site sample results.  These indicators have been examined in the context of the intended use of the data, 
and an overall assessment of site soil conditions. 

Data validation was conducted by a third-party validator, Data Check, Inc. of New Durham, New Hampshire, 
according to a modified Tier II validation procedure.  This review included a completeness check of field 
documentation including sample collection and preservation methods, a completeness check of the laboratory data 
and documentation, a review of the internal laboratory QA/QC procedures and results including surrogate recoveries, 
matrix spike and matrix spike duplicate results, blank results, and laboratory control standard results, and an 
evaluation of sample holding times, trip blank results, and field duplicate results.  The assessment was performed in 
general conformance with USEPA Region I Guidelines and the Quality Control Guidelines for the Acquisition.  Data 
Check’s data validation summaries are provided in Appendix F. 

Sample extraction and analysis was performed by Analytics Environmental Laboratory of Portsmouth, New 
Hampshire.  All samples were extracted by USEPA Method 3540C (Soxhlet Extraction) and analyzed for PCBs by 
USEPA Method 8082.  

3.1 PRECISION 

Field duplicate samples were collected at a frequency of one duplicate sample per twenty primary samples during the 
verification sampling event.  A total of seven duplicate samples (LGRC-VSS-501 through 507) were collected to 
analyze the precision of the 138 primary verification sample results.  Relative percent differences (RPDs) between 
the primary and associated duplicate samples were within acceptance criteria for all samples; no qualifications were 
applied to the data as a result of field duplicate sample results.   

As a result of the data validation process, data qualifiers were attached to certain sample results to indicate that the 
concentration is estimated.  Data was qualified with a “J” if the RPD between the column results was outside of the 
acceptance criteria (≤25%); column results typically differ in soil analyses due to heterogeneities inherent to the 
sample matrix.  Whether or not the RPD meets acceptance criteria, the laboratory reports the higher of the two 
column results.  A “J” qualifier was applied to 24 of 138 primary verification samples and 7 of 18 additional 
characterization samples. 

3.2 ACCURACY 

Accuracy of the analytical data was assessed by reviewing recoveries for matrix spikes (MS), matrix spike duplicates 
(MSD), surrogates, laboratory control samples (LCS) and laboratory control sample duplicates (LCSD).  After review 
of this information, no qualifications were applied to the data as a result of MS/MSD, surrogate, or LCS/LCSD percent 
recoveries. 

3.3 REPRESENTATIVENESS 

Consistent procedures and laboratory analysis of the data were achieved.  Sample containers were packed on ice 
and were accompanied by complete chain of custody forms from the time of sample collection until laboratory 



UMass LGRC (210918) 3-2 Woodard & Curran
Final Completion Report.doc July 17, 2009

delivery.  All samples were extracted and analyzed within the allowable holding time for the method.  No analytes 
were detected in the laboratory method blank analyses, indicating that there were no interferences introduced at the 
laboratory during sample analysis.  Field equipment blank samples, collected at a frequency of one per twenty 
primary samples during this sampling event, were non-detect for all samples; no qualifications were applied to the 
data.   

3.4 COMPLETENESS  

Completeness is a measure of the amount of valid data obtained from a measurement system compared to the 
amount of valid data expected.  The data packages from Analytics were reviewed to ensure that all sample and 
associated quality assurance results were available.  Results of the completeness review indicated that all collected 
samples were analyzed and all quality control results were available to complete the data validation process. 

3.5 COMPARABILITY  

Comparability measures the degree of confidence with which one data set can be compared to a related set of data.  
Based on a review of established standard methods and procedures for collection, analysis, and reporting of data, 
the data collected by W&C during this sampling event are considered to have met the requirements for comparability.    

3.6 SENSITIVITY  

Sensitivity was evaluated based on a review of the sample quantitation and reported quantitation limits.  Laboratory 
reported detection limits typically met the site data quality objective (reporting limit ≤ 1 ppm), but sample dilutions due 
to elevated PCB concentrations did not make it possible to meet this objective for 3 of the 138 verification samples 
(LGRC-VSS-044, LGRC-VSS-082, and LGRC-VSS-089) and for 1 of the 18 additional characterization samples 
(LGRC-SS47-131).  In these instances, soils associated with these samples were subsequently excavated and 
resampled.  Verification samples collected after additional soil removal at these four locations were all reported with 
detection limits below 1 ppm. 

3.7 CONCLUSION 

Based on a review of the analytical results with regard to the PARCCS parameters, this data quality / data usability 
assessment indicates that the data is of sufficient quality for use in rendering an opinion of soil conditions at the Site. 
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4. SUMMARY & CONCLUSIONS 

This Report details the PCB cleanup and disposal activities conducted at the Lederle Graduate Research Center in 
accordance with the Notification and EPA’s March 25, 2009 PCB Cleanup and Disposal Approval.  On behalf of 
UMass, W&C oversaw the soil remediation activities conducted by Triumvirate Environmental between April 14 and 
May 22, 2009. 

Cleanup and disposal of PCB-impacted soils were conducted over an area of 10,670 square feet.  The horizontal 
limits of excavation extended to a minimum distance of 10 feet from the building, and vertical limits of excavation 
ranged between 14 and 26 inches bgs.  All soils and other PCB remediation wastes generated in association with 
removal activities were placed in secure, lined, covered, and marked waste containers in accordance with 40 CFR 
761.65 and 40 CFR 761.40. 

Woodard & Curran conducted post-excavation verification sampling in accordance with a modified 40 CFR 761.280 
(Subpart O) sampling plan as described in the SIP.  Of the 116 initial verification samples, results indicated that PCB 
concentrations exceeded the 1 ppm cleanup level at 21 locations.  Additional soil removal was conducted and 
additional verification sampling was performed until results confirmed that all residual PCB levels were less than 1 
ppm.  A data quality / data usability assessment indicated that the data is of sufficient quality for use in rendering an 
opinion of soil conditions at the Site. 

The volume of in-place soils excavated from the Site totaled 535 cubic yards (65 cy hazardous waste, 470 cy non-
hazardous waste).  A total weight of 95.9 tons of hazardous waste soils were shipped off-site for disposal at the 
Model City facility, and a total weight of 737.6 tons of non-hazardous waste soils were shipped off-site for disposal at 
the TREE facility.  Overall, 833.5 tons of soils were removed for off-site disposal between April 17, 2009 and May 22, 
2009.  After removal activities were complete, TEI backfilled all excavation areas with clean fill. 

Based on the results of the removal activities and verification data, the work met the conditions of the Approval and 
no additional soil remediation work is warranted at the Site. 

 



Table 2-1
Supplemental Soil Characterization Data

UMass Amherst LGRC Final Completion Report

Sample ID Depth Date
Detection

Limit
Total
PCBs

Location

Southeast Low-Rise
LGRC-SS83-121 6 - 12 4/17/09 0.033 < 0.033 Adjacent to building
LGRC-SS9-122 6 - 12 4/17/09 0.76 14.2 J Adjacent to building
LGRC-SS10-123 6 - 12 4/17/09 0.360 4.42 Adjacent to building
LGRC-SS82-120 0 - 6 4/13/09 0.046 0.131 J 15' from building

East/Northeast Low-Rise
LGRC-SS23-058* 6 - 12 11/24/08 0.170 2.19 Adjacent to building
LGRC-SS24-059* 6 - 12 11/24/08 0.330 9.56 Adjacent to building
LGRC-SS25-060* 6 - 12 11/24/08 0.066 1.04 Adjacent to building
LGRC-SS84-124 6 - 12 4/17/09 0.033 0.353 Adjacent to building

West Low-Rise
LGRC-SS33-125 6 - 12 4/22/09 0.170 1.90 Adjacent to building
LGRC-SS34-126 6 - 12 4/22/09 0.400 4.99 Adjacent to building
LGRC-SS85-127 6 - 12 4/23/09 0.040 0.893 First soil adjacent to building
LGRC-SS86-128 6 - 12 4/23/09 0.040 0.248 J First soil adjacent to building
LGRC-SS40-129 6 - 12 4/23/09 0.200 3.18 First soil adjacent to building
LGRC-SS41-130 6 - 12 4/23/09 0.040 0.997 First soil adjacent to building

East High-Rise
LGRC-SS43-045* 6 - 12 10/30/08 0.330 10.7 Adjacent to building
LGRC-SS81-119 0 - 6 4/13/09 0.040 1.15 15' from building
LGRC-SS87-135 0 - 6 4/24/09 0.430 6.16 J 20' from building
LGRC-SS88-136 0 - 6 4/30/09 0.083 1.36 30' from building

West High-Rise
LGRC-SS47-131 6 - 12 4/27/09 3.630 51.9 J Flush with overhang
LGRC-SS48-132 6 - 12 4/27/09 0.790 10.7 J Flush with overhang
LGRC-SS49-133 6 - 12 4/27/09 0.690 15.7 J Flush with overhang
LGRC-SS50-134 6 - 12 4/27/09 0.760 16.1 Adjacent to building

Notes:
A bold concentration indicates an exceedance of the 1 ppm cleanup level.
J = Detected results estimated based on data validation.
< = Detected below the laboratory's reporting limit.
* = Although these four samples were collected in Oct.-Nov. 2008, they are included on this table to

present the complete 6-12" interval data set for the soils beneath 0-6" hazardous soils.
All samples extracted by Soxhlet Method 3540C and analyzed by USEPA Method 8082.
All sample results are presented in milligrams per kilogram (mg/kg).
Depth is measured in inches below ground surface, where 0 represents ground surface.
All PCBs detected are Aroclor 1254; no other Aroclors were detected in any samples.
All soils represented by the samples listed in this Table were removed in April-May 2009.
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July 2009



Table 2-2
Soil Verification Data

UMass Amherst LGRC Final Completion Report

Depth Date
Detection

Limit
Aroclor

1254
Aroclor

1260
Total PCBs Notes

5-20 4/24/09 0.066 1.41 ND 1.41 J Sidewall
5-20 4/30/09 0.033 0.738 ND 0.738 Redig of VSS-052 area
20-23 4/20/09 0.040 0.971 ND 0.971 J
20-23 4/22/09 0.033 0.137 ND 0.137
20-23 4/22/09 0.033 0.270 ND 0.270
20-23 4/22/09 0.069 1.15 ND 1.15
26-29 5/4/09 0.033 0.116 ND 0.116 Redig of VSS-029 area
20-23 4/22/09 0.033 0.907 ND 0.907
20-23 4/20/09 0.170 1.78 ND 1.78
26-29 5/4/09 0.033 0.173 ND 0.173 Redig of VSS-031 area
20-23 4/22/09 0.690 11.2 ND 11.2
26-29 5/4/09 0.033 ND ND < 0.033 Redig of VSS-032 area
20-23 4/22/09 0.170 2.10 ND 2.10
26-29 5/4/09 0.033 0.145 ND 0.145 Redig of VSS-033 area
20-23 4/22/09 0.170 1.84 ND 1.84
26-29 5/4/09 0.033 0.022 J ND 0.022 J Redig of VSS-034 area
14-17 4/22/09 0.036 0.363 ND 0.363
14-17 4/22/09 0.033 0.605 ND 0.605
14-17 4/22/09 0.033 0.144 ND 0.144
14-17 4/22/09 0.033 0.179 ND 0.179
14-17 4/22/09 0.040 0.972 ND 0.972
14-17 5/5/09 0.033 0.380 ND 0.380
14-17 5/5/09 0.033 0.353 ND 0.353
14-17 5/5/09 0.033 0.350 ND 0.350
14-17 5/4/09 0.036 0.030 J ND 0.030 J
14-17 5/4/09 0.036 0.024 J ND 0.024 J
14-17 4/30/09 0.036 ND ND < 0.036
3-14 4/30/09 0.036 0.405 ND 0.405 J Sidewall

14-17 4/15/09 0.033 0.107 ND 0.107
14-17 4/15/09 0.033 0.257 ND 0.257
14-17 4/15/09 0.033 0.054 ND 0.054
14-17 4/15/09 0.033 ND ND < 0.033
14-17 4/15/09 0.033 ND ND < 0.033
20-23 5/1/09 0.033 0.103 ND 0.103 J
20-23 5/1/09 0.033 0.935 ND 0.935
9-12 4/27/09 0.033 0.139 ND 0.139 Beneath generator pad
20-23 4/15/09 0.033 0.100 ND 0.100
14-17 4/15/09 0.033 0.103 ND 0.103
14-17 4/15/09 0.033 0.527 ND 0.527
14-17 4/15/09 0.033 ND ND < 0.033
14-17 4/15/09 0.036 0.237 ND 0.237 J
14-17 4/15/09 0.033 0.120 ND 0.120
14-17 4/15/09 0.033 0.903 ND 0.903 J
14-17 4/15/09 0.033 0.261 ND 0.261
14-17 4/16/09 0.033 0.173 ND 0.173
14-17 4/16/09 0.033 0.401 ND 0.401
14-17 4/16/09 0.036 0.457 ND 0.457
14-17 4/16/09 0.033 0.065 ND 0.065 J
14-17 4/16/09 0.033 0.199 ND 0.199 J
14-17 4/17/09 0.033 0.171 ND 0.171

LGRC-VSS-001
LGRC-VSS-002
LGRC-VSS-003

LGRC-VSS-005
LGRC-VSS-004

LGRC-VSS-011

LGRC-VSS-062

LGRC-VSS-006
LGRC-VSS-007

LGRC-VSS-008

LGRC-VSS-103
LGRC-VSS-104

LGRC-VSS-110
LGRC-VSS-111

LGRC-VSS-107

Sample ID

LGRC-VSS-028
LGRC-VSS-029*
LGRC-VSS-105

LGRC-VSS-032*

LGRC-VSS-033*

LGRC-VSS-077

LGRC-VSS-079
LGRC-VSS-080

LGRC-VSS-026
LGRC-VSS-027

LGRC-VSS-034*
LGRC-VSS-108

LGRC-VSS-106

LGRC-VSS-035
LGRC-VSS-036
LGRC-VSS-037

LGRC-VSS-112

LGRC-VSS-038
LGRC-VSS-039

LGRC-VSS-052*

LGRC-VSS-031*

LGRC-VSS-109

LGRC-VSS-009
LGRC-VSS-010

LGRC-VSS-030

LGRC-VSS-019
LGRC-VSS-018

LGRC-VSS-013

LGRC-VSS-017

LGRC-VSS-015

LGRC-VSS-012

LGRC-VSS-014

LGRC-VSS-016

LGRC-VSS-021
LGRC-VSS-020

East/Northeast Low-Rise

Southeast Low-Rise

UMass LGRC (210918)
Table 2-2 Page 1 of 3

Woodard & Curran
July 2009



Table 2-2
Soil Verification Data

UMass Amherst LGRC Final Completion Report

Depth Date
Detection

Limit
Aroclor

1254
Aroclor

1260
Total PCBs NotesSample ID

14-17 4/17/09 0.033 0.573 ND 0.573
14-17 4/17/09 0.033 0.064 ND 0.064
14-17 4/17/09 0.033 0.158 ND 0.158
14-17 4/17/09 0.170 1.79 ND 1.79
20-23 4/29/09 0.033 0.245 ND 0.245 J Redig of VSS-025 area
20-23 4/29/09 0.033 0.974 ND 0.974
20-23 4/29/09 0.033 0.446 ND 0.446 J
20-23 4/29/09 0.033 0.025 J ND 0.025 J
14-17 4/29/09 0.170 1.76 ND 1.76
20-23 5/5/09 0.033 0.070 ND 0.070 Redig of VSS-071 area
14-17 4/29/09 0.033 0.431 ND 0.431
4-14 4/29/09 0.033 0.353 ND 0.353 Sidewall

4-14 4/24/09 0.066 1.14 ND 1.14 Sidewall
4-14 4/30/09 0.033 0.224 ND 0.224 Redig of VSS-047 area
14-17 4/22/09 0.036 0.376 ND 0.376
14-17 4/22/09 0.036 0.401 ND 0.401
14-17 4/22/09 0.033 0.247 ND 0.247
14-17 4/22/09 0.036 0.508 ND 0.508
14-17 4/22/09 1.65 15.5 ND 15.5
20-23 5/4/09 0.033 0.061 ND 0.061 Redig of VSS-044 area
14-17 4/22/09 0.040 0.561 ND 0.561
14-17 4/22/09 0.036 1.13 ND 1.13
20-23 5/4/09 0.033 ND ND < 0.033 Redig of VSS-046 area
14-17 4/24/09 0.036 0.974 ND 0.974
14-17 4/24/09 0.033 0.529 ND 0.529
14-17 4/24/09 0.033 1.03 ND 1.03
14-17 4/24/09 0.069 1.49 ND 1.49
20-23 5/4/09 0.033 0.042 ND 0.042 Redig of VSS-051 area
14-17 4/27/09 0.036 0.239 ND 0.239
14-17 4/27/09 0.170 1.83 ND 1.83
20-23 5/4/09 0.040 0.058 ND 0.058 Redig of VSS-058 area
14-17 4/27/09 0.033 0.052 ND 0.052
14-17 4/27/09 0.036 0.897 ND 0.897
14-17 4/27/09 0.033 0.096 ND 0.096 Sidewall

14-17 5/1/09 0.033 0.173 ND 0.173 J Sidewall
14-17 5/1/09 0.036 0.734 ND 0.734 J
14-17 5/1/09 1.78 19.9 ND 19.9 J
20-23 5/8/09 0.036 0.163 ND 0.163 J Redig of VSS-089 area
14-17 5/1/09 0.033 0.478 ND 0.478 J
14-17 5/1/09 0.069 1.44 ND 1.44
20-23 5/8/09 0.036 0.103 ND 0.103 Redig of VSS-087 area
14-17 5/1/09 0.036 0.844 ND 0.844
14-17 5/1/09 0.360 4.68 ND 4.68
20-23 5/8/09 0.050 0.120 ND 0.120 Redig of VSS-085 area
14-17 5/1/09 0.200 2.54 ND 2.54
20-23 5/8/09 0.033 0.249 ND 0.249 Redig of VSS-084 area
14-17 5/1/09 0.033 0.081 ND 0.081
14-17 5/1/09 1.82 32.34 ND 32.3 J
20-23 5/8/09 0.033 0.572 ND 0.572 Redig of VSS-082 area
14-17 4/24/09 0.033 0.177 ND 0.177

LGRC-VSS-072

LGRC-VSS-058*

LGRC-VSS-061

LGRC-VSS-085*

LGRC-VSS-128

LGRC-VSS-091

LGRC-VSS-082*
LGRC-VSS-083

LGRC-VSS-022

LGRC-VSS-075

LGRC-VSS-071*

LGRC-VSS-070

LGRC-VSS-025*
LGRC-VSS-024
LGRC-VSS-023

LGRC-VSS-074
LGRC-VSS-073

LGRC-VSS-043

LGRC-VSS-076

LGRC-VSS-040
LGRC-VSS-041
LGRC-VSS-042

LGRC-VSS-113

LGRC-VSS-078

LGRC-VSS-100

LGRC-VSS-044*

LGRC-VSS-047*

LGRC-VSS-127
LGRC-VSS-084*

LGRC-VSS-059

LGRC-VSS-045
LGRC-VSS-046*

LGRC-VSS-099

LGRC-VSS-126

LGRC-VSS-048

LGRC-VSS-050

LGRC-VSS-086

LGRC-VSS-087*

LGRC-VSS-051*

LGRC-VSS-057

LGRC-VSS-060

LGRC-VSS-049

LGRC-VSS-101

LGRC-VSS-102

LGRC-VSS-056

LGRC-VSS-088

LGRC-VSS-089*
LGRC-VSS-090

LGRC-VSS-124

LGRC-VSS-125

Northwest Low-Rise

West Low-Rise

UMass LGRC (210918)
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Table 2-2
Soil Verification Data

UMass Amherst LGRC Final Completion Report

Depth Date
Detection

Limit
Aroclor

1254
Aroclor

1260
Total PCBs NotesSample ID

14-17 4/24/09 0.033 0.743 ND 0.743
14-17 4/24/09 0.033 0.601 ND 0.601
14-17 4/24/09 0.033 0.541 ND 0.541
14-17 5/4/09 0.033 0.058 ND 0.058
14-17 5/4/09 0.033 ND ND < 0.033
14-17 5/4/09 0.033 0.780 ND 0.780
14-17 5/4/09 0.033 0.090 ND 0.090
14-17 5/4/09 0.036 0.727 ND 0.727 J
6-14 5/4/09 0.033 0.869 ND 0.869 Sidewall

14-17 5/5/09 0.033 0.817 ND 0.817
14-17 5/5/09 0.630 11.5 ND 11.5
20-23 5/13/09 0.330 3.56 ND 3.56 Redig of VSS-115 area
26-29 5/18/09 0.033 0.284 ND 0.284 J Redig of VSS-137 area
14-17 5/8/09 0.033 0.082 ND 0.082
14-17 5/8/09 0.200 2.30 ND 2.30 J
20-23 5/13/09 0.033 0.664 ND 0.664 Redig of VSS-117 area
14-17 5/8/09 0.033 0.101 ND 0.101 J
14-17 5/8/09 0.043 0.543 ND 0.543
14-17 5/8/09 0.033 ND ND < 0.033
14-17 5/8/09 0.033 ND ND < 0.033
14-17 5/8/09 0.033 0.164 ND 0.164 J
14-17 5/8/09 0.033 ND ND < 0.033

14-17 4/27/09 0.033 0.364 ND 0.364 J
14-17 4/27/09 0.036 0.133 ND 0.133
14-17 4/27/09 0.036 0.259 ND 0.259
14-17 4/27/09 0.043 ND 0.125 0.125 J
14-17 4/28/09 0.036 ND 0.059 0.059
14-17 4/28/09 0.036 0.177 0.112 0.289
14-17 4/28/09 0.036 0.054 ND 0.054
14-17 5/8/09 0.033 0.195 ND 0.195
14-17 5/8/09 0.033 0.946 ND 0.946
14-17 5/8/09 0.360 5.46 ND 5.46 J
20-23 5/13/09 0.033 0.790 ND 0.790 Redig of VSS-131 area
14-17 5/8/09 0.033 0.241 ND 0.241
20-23 5/8/09 0.033 0.345 ND 0.345
20-23 5/8/09 0.036 0.203 ND 0.203
20-23 5/8/09 0.033 0.684 ND 0.684
14-17 5/8/09 0.036 0.543 ND 0.543

Notes:
A bold concentration indicates an exceedance of the 1 ppm cleanup level.
J = Detected results estimated based on data validation.
ND = Non-detect.
< = Detected below the laboratory's reporting limit.
* = Soils represented by this sample were subsequently excavated and resampled.
All samples extracted by Soxhlet Method 3540C and analyzed by USEPA Method 8082.
All sample results are presented in milligrams per kilogram (mg/kg).
Depth is measured in inches below ground surface, where 0 represents ground surface.

LGRC-VSS-136

LGRC-VSS-137*

LGRC-VSS-138

LGRC-VSS-139

LGRC-VSS-129

LGRC-VSS-133

LGRC-VSS-069

LGRC-VSS-064

LGRC-VSS-116

LGRC-VSS-093
LGRC-VSS-094

LGRC-VSS-096

LGRC-VSS-055
LGRC-VSS-054
LGRC-VSS-053

LGRC-VSS-115*
LGRC-VSS-114

LGRC-VSS-097
LGRC-VSS-098

LGRC-VSS-095

LGRC-VSS-118

LGRC-VSS-120

LGRC-VSS-130
LGRC-VSS-131*

LGRC-VSS-123

LGRC-VSS-119

LGRC-VSS-066

LGRC-VSS-063

LGRC-VSS-135

LGRC-VSS-065

LGRC-VSS-132

LGRC-VSS-134

LGRC-VSS-067
LGRC-VSS-068

East High-Rise

West High-Rise

LGRC-VSS-140

LGRC-VSS-121
LGRC-VSS-122

LGRC-VSS-117*

UMass LGRC (210918)
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Table 2-3
Imported Backfill Data

UMass Amherst LGRC Final Completion Report

Analysis Result RCS-1 Standard

PCB 1016 <0.117 2
PCB-1221 <0.117 2
PCB-1232 <0.117 2
PCB-1242 <0.117 2
PCB-1248 <0.117 2
PCB-1254 <0.117 2
PCB-1260 <0.117 2
PCB 1262 <0.117 2
PCB 1268 <0.117 2

Acetone <0.062 6
Acrylonitrile <0.004 NE
tert-Amylmethyl Ether <0.001 NE
Benzene <0.002 2
Bromobenzene <0.002 NE
Bromochloromethane <0.002 NE
Bromodichloromethane <0.002 0.1
Bromoform <0.002 0
Bromomethane <0.007 0.5
2-Butanone (MEK) <0.025 NE
tert-Butyl Alcohol <0.025 NE
n-Butylbenzene <0.002 NE
sec-Butylbenzene <0.002 NE
tert-Butylbenzene <0.002 NE
tert-Butylethyl Ether <0.001 NE
Carbon Disulfide <0.004 NE
Carbon Tetrachloride <0.002 5
Chlorobenzene <0.002 1
Chlorodibromomethane <0.001 NE
Chloroethane <0.013 NE
Chloroform <0.003 0.3
Chloromethane <0.007 NE
2-Chlorotoluene <0.002 NE
4-Chlorotoluene <0.002 NE
1,2-Dibromo-3-Chloropropane <0.007 NE
1,2-Dibromoethane <0.001 NE
Dibromomethane <0.002 NE
1,2-Dichlorobenzene <0.002 9
1,3-Dichlorobenzene <0.002 1
1,4-Dichlorobenzene <0.002 0.7
trans-1,4-Dichloro-2-Butene <0.003 NE
Dichlorodifluoromethane <0.013 NE
1,1-Dichloroethane <0.002 0.4
1,2-Dichloroethane <0.002 0.1
1,1-Dichloroethylene <0.003 3
cis-1,2-Dichloroethylene <0.002 0.3
trans-1,2-Dichloroethylene <0.002 1
1,2-Dichloropropane <0.002 0.1
1,3-Dichloropropane <0.001 0.01
2,2-Dichloropropane <0.002 NE
1,1-Dichloropropene <0.002 NE
cis-1,3-Dichloropropene <0.002 NE
trans-1,3-Dichloropropene <0.001 NE
Diethyl Ether <0.013 NE
Diisopropyl Ether <0.001 NE
1,4-Dioxane <0.062 NE
Ethyl Benzene <0.002 40
Hexachlorobutadiene <0.002 NE

PCBs (Method 8082)

Volatile Organic Compounds (Method 8260)

UMass LGRC (210918)
Table 2-3 Page 1 of 3

Woodard & Curran
July 2009



Table 2-3
Imported Backfill Data

UMass Amherst LGRC Final Completion Report

Analysis Result RCS-1 Standard

2-Hexanone <0.013 NE
Isopropylbenzene <0.002 NE
p-Isopropyltoluene <0.002 NE
MTBE <0.003 0.1
Methylene Chloride <0.013 0.1
MIBK <0.013 0.4
Naphthalene <0.007 4
n-Propylbenzene <0.002 NE
Styrene <0.002 3
1,1,1,2-Tetrachloroethane <0.002 0.1
1,1,2,2-Tetrachloroethane <0.001 0.005
Tetrachloroethylene <0.002 1
Tetrahydrofuran <0.007 NE
Toluene <0.002 30
1,2,3-Trichlorobenzene <0.007 NE
1,2,4-Trichlorobenzene <0.007 2
1,3,5-Trichlorobenzene <0.002 NE
1,1,1-Trichloroethane <0.002 30
1,1,2-Trichloroethane <0.002 0.1
Trichloroethylene <0.002 0.3
Trichlorofluoromethane <0.007 NE
1,2,3-Trichloropropane <0.002 NE
1,1,2-Trichloro-1,2,2-Trifluoroethane <0.007 NE
1,2,4-Trimethylbenzene <0.002 NE
1,3,5-Trimethylbenzene <0.002 NE
Vinyl Chloride <0.007 0.6
m + p Xylene <0.003 300
o-Xylene <0.002 300

Acenaphthene <0.195 4
Acenaphthylene <0.195 1
Acetophenone <0.39 NE
Aniline <0.39 NE
Anthracene <0.195 1,000
Benzoic Acid <1.17 NE
Benzo(a)anthracene <0.195 7
Benzo(a)pyrene <0.195 2
Benzo(b)fluoranthene 0.233 7
Benzo(g,h,i)perylene <0.195 1,000
Benzo(k)fluoranthene <0.195 70
Bis(2-chloroethoxy)methane <0.39 NE
Bis(2-chloroethyl)ether <0.39 0.7
Bis(2-chloroisopropyl)ether <0.39 0.7
Bis(2-ethylhexyl)phthalate <0.39 200
4-Bromophenyl phenyl ether <0.39 NE
Butylbenzylphthalate <0.78 NE
Carbazole <0.20 NE
4-Chloroaniline <0.78 1
4-Chloro-3-methylphenol <0.78 NE
2-Chloronaphthalene <0.39 NE
2-Chlorophenol <0.39 0.7
4-Chlorophenylphenyl ether <0.39 NE
Chrysene 0.216 NE
Dibenzofuran <0.39 NE
Dibenz(a,h)anthracene <0.195 0.7
1,2-Dichlorobenzene <0.39 NE
1,3-Dichlorobenzene <0.39 NE
1,4-Dichlorobenzene <0.39 NE
3,3'-Dichlorobenzidine <0.20 1

Semivolatile Organic Compounds (Method 8270)

UMass LGRC (210918)
Table 2-3 Page 2 of 3

Woodard & Curran
July 2009



Table 2-3
Imported Backfill Data

UMass Amherst LGRC Final Completion Report

Analysis Result RCS-1 Standard

2,4-Dichlorophenol <0.39 NE
Diethylphthalate <0.39 10
2,4-Dimethylphenol <0.39 0.7
Dimethylphthalate <0.78 30
Di-n-butylphthalate <0.39 NE
Di-n-octylphthalate <0.78 NE
4,6-Dinitro-2-methylphenol <0.39 NE
2,4-Dinitrophenol <0.78 3
2,4-Dinitrotoluene <0.39 0.7
2,6-Dinitrotoluene <0.39 NE
1,2-Diphenylhydrazine <0.39 NE
Fluoranthene 0.278 1,000
Fluorene <0.195 1,000
Hexachlorobenzene <0.39 0.7
Hexachlorobutadiene <0.39 6
Hexachlorocyclopentadiene <0.78 NE
Hexachloroethane <0.39 0.7
Indeno(1,2,3-cd)pyrene <0.195 NE
Isophorone <0.39 NE
o-cresol <0.39 NE
m & p-cresol(s) <0.39 NE
2-Methylnaphthalene <0.195 0.7
Naphthalene <0.195 4
2-Nitroaniline <0.39 NE
3-Nitroaniline <0.39 NE
4-Nitroaniline <0.39 NE
Nitrobenzene <0.39 NE
2-Nitrophenol <0.39 NE
4-Nitrophenol <0.78 NE
N-Nitrosodiphenylamine <0.39 NE
N-Nitroso-di-n-propylamine <0.39 NE
Pentachloronitrobenzene <0.39 NE
Pentachlorophenol <0.39 3
Phenanthrene <0.195 10
Phenol <0.39 1
Pyrene 0.310 1,000
Pyridine <0.20 NE
1,2,4,5-Tetrachlorobenzene <0.39 NE
1,2,4-Trichlorobenzene <0.39 2
2,4,5-Trichlorophenol <0.39 4
2,4,6-Trichlorophenol <0.39 0.7

Arsenic 5.76 20
Barium 53.1 1,000
Cadmium 0.33 2
Chromium 13.2 30
Lead 52.4 300
Mercury 0.052 20
Selenium <5.83 400
Silver 0.62 100
Total Solids (%) 85.8 NE

Unknown Hydrocarbons 40 1,000

All results are presented in mg/kg dry weight unless otherwise indicated.

"<" = Detected below the laboratory's minimum reporting limit as indicated.
A bold concentration indicates a detection above the laboratory's minimum reporting limit.

Total Petroleum Hydrocarbons

RCRA-8 Metals

Notes:

"RCS-1" = MassDEP Soil Reporting Category RCS-1.
"NE" = No established criteria.

UMass LGRC (210918)
Table 2-3 Page 3 of 3

Woodard & Curran
July 2009
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